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Title: 

NEW TRIAZINE DERIVATIVE INHIBITING CHYMASE ACTIVITY AND 
SUPPRESSING PRODUCTION OF NITROGEN MONOXIDE 

Abstract: 

PURPOSE: To obtain a new compound useful for preventing and treating bronchial 
asthma, allergic rhinitis, cardio- and cerebro-vascular functional disorders, ischemic 
heart diseases or infectious diseases as a chymase activity inhibitor and an agent for 
suppressing production of nitrogen monoxide. CONSTITUTION: This compound is 
expressed by formula I (X is C-CH3 ; Y is N; R<1> is a lower alkyi or benzyl replaced 

by one halogen; R<2> is a lower alkyI, a lower alkoxycarbonylmethyl, etc.) or 
formula II (X is N and Y is OH or X is C-CH3 and Y is N; R<1> is a lower alkylphenyl- 
lower alkyI, etc.; R<2> is H, a lower alkyI, etc.), e.g. 5-(4-chlorobenzylsulflnyl)-8- 
hydroxyimida2o[1,2-d] [1,2,4]triazine. The compound is obtained by reacting, e.g. a 
compound of formula III (R<3> is a lower alkyI) with hydrazine hydrate, reacting the 

resultant compound with carbon disulfide, reacting the reaction product with a 
compound of the formula R<1> -Hal to afford a new intermediate of formula IV and 
reacting the intermediate with an peroxide compound. 
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»7;i'+;i'», Aoy^iii^. ->7y«, 7xr;i/S, 
AnfiiR7;i'+;PSo<5in*» i a-cfi«stifc'?>>?;i' 

[n^«2] 

o-R* 



N-R 
S -R ' 




N 
S -R 



(2 a) 

CiC;2af> X*iC-CH3 . Y^iNSg-rtS. R' 
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Wf. -yTJ^. 7xr:;PS, )\umC7 )\^)\^<r>^ 

^. ffii»7;i'=*^;i'S. <aiK7;>3+->*;i/ip g^jp 
S. 7ir:;K£iffi7;u=^^;i'S, ^t»B7xn;i/S±y)iffi 
8i7Ji^+;ps. ADy>is^. ->7ys, 7xri;i/S. 
/\DfiiR7;u+;i/S®<^n*» i aiTttiftsnfc^>i^;v 

[W*JS6] 8- (4-i7DO'<>i>JP:i-+-» -5 

- (4-i7Dn/^>i;jv;^jV7-<r:;W -fsi''/ Cl. 50 
2-dD Cl, 2, 4) H'J7-;?>. 2-Xh+y*;V 
:j?-;M5^;l.-4- iA->jUU^>V)\^7>.)\fV ^~ 

M i\. 5-d] Cl. 2. 

4] h'J7v>-l (2H) -:t>. 8- (S-i'Dn 

'^>v?;U:t+v) -5- O-'^uu^yi^VT.JVy^ 
-fS^^y Cl. 2-d] Cl. 2. 4) h'J7-:; 
>, 2- (4-{ftiX3y<>y)V) -4- (4-i7nn'< 
>>';p;^jV7w'r:;W -8-;t^;W5:5'y Cl. 5- 
Cl, 2. 4] h'J7i^>-l (2H) -:t>. 5 

*;P3K-;U^5^;p:t+>"f 5^'/ Cl. 2-d] Cl. 
2. 4] h>J7v'>, 5- {A-i;UUKy'^)V7.)V7 
^-)V) -^-tYu^'y-i S.^'/ Cl. 2-dD 
Cl. 2. 4) h'J7>^>. 1- (.A-i/UU^>i^)V 
t'^'y) -4- (4-i;aa^>i^)VX)Vy^-)ld - 
8-^(^;K5^y Cl. 5-d3 Cl, 2, 43 
7>'>. 4- (4-!;aaK>i>)],7.)iy^=.)l') -i 

- (xh+>'*;i/3p-;i.;»i5';w:i-:^^v') -8-;tg^;K 

Cl. 5-d] Cl. 2, 4] h'J7-;^>', 8- 



i»V7.)Vy4~M -i^y'/ 2-d] Cl. 2, 
4] hU7i^>, 8-tHD+i/-5- (3-7xX;i/ 

yDt!;p;^;W7-<x;w) -fs^^y Cl. 2-d] Ci. 

2. 4] hU7>'>. 8-'^>5';V:t+>'-5-'<>5^ 
JlT.JVy-^-JHS.^'/ Cl. 2-d) Cl. 2. 4) 
h'J7>^>, 4- (.4-i7UD^>'J)l'X)Vy^=.M 
-l-tHD^r'>enn Cl. 2-d) Cl. 2. 4) 
hU7>'>, 1- (4-i'nP'<>v?;P:t4^«» -4- 
{4-i7uu^y'j)V7.)Vy^z.)V) Muu Cl. 2- 
d] Cl. 2. 4D hU7i^>, 4- (4-i7nD/^> 

'j)]/7.)]^y^ x;W - 1 - 1 HD^^^i/- 8 -^'f-M 5 

Cl. 5-d) Cl, 2. 4] h^JTi^y, 8-7 

x^5';i':t+->- 5 -7x^5'ji/x;i'7-r xji"f 5 

Cl. 2-d] Cl. 2. 4D h')7i^y. 8- (3- 

7ix;v:7'ni;;p:j-j^-» -5- (s-^xxjPT'ni; 

;vx;i'7^x;w -i-syy Cl. 2-d) ci, 2, 
4 ] H u 7 x>>»^ eaans 1 iE«ro{k^#;. 

[B*S7] 4- (4-i/Da'^>v?Jl/XJl'7-<X 
;U) - 1 -k HD*->tfDD Cl. 2-d) Cl. 2, 

4) hU7i>y. i-xh^y-4-x'^)ix)vy^:i 

;P-8-;<9^JK5^^y Cl. 5-dD Cl. 2. 4] 
h'J7>?>. 8-xh+5<'-5-x?^;w;^;P7-<x;w 

Si^y Cl. 2-d3 Cl. 2. 4D hU7-:?>. 5- 
(4-i;anKyi»V7,)iy4-)l') -8-bFD+v 
'fS^'l/ Cl. 2-d) Cl. 2. 4D hU7e^>. 1 
- (4-:;na^yif)lt^>') -4- i4-!;Da^ 
y-j)vy.)vy ^ =.)V) -8-^9^;K5y'/ Ci. 5- 

d) Cl. 2, 4) KU7v'>, 2- (4-i7DD^> 
-4- {4-!;un^y=j)V7.)Vy^-M -8 
-;<5';W5^i'7 tl. 5-d) Cl. 2. 4) h«J7 
v'V-l (2H) --ty, 2-X^}V-4-X9)l'7.)V 
7-f x;U-8-p(9^;K53^l/ Cl. 5-d) Cl. 
2. 4) hU7-:^>-l (2H) -:ty. 2-Xh^-> 

*;P5Sx;m5';1'-4- (4-i'nn'-?>-:;;i/x;i'7-r 
x;w -8-^<^;i"f5y7 Cl. 5-d) Cl. 2, 
4) h"J7i^>-l (2H) -:i->A^&S«n«.iJ*« 
i£tt®fl:-&«i). 
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I/) -A- {A-i;uuK>-J)V7.)\^7>(~)V) 0.8 6 3- 8 7 1. (1 9 8 5). Kato Y. 

P^5=-;K5yy CI. 5-d] CI, 2. 4D h'JTv' J. Biochem. . 103. 820-822. 



yV)V7.)Vy^cM -%-^'f-)V^^^'J il. S- hem. Ho p p e - S e y 1 e r. 3 7 1. Supp 

d) CI. 2. 4] V^}7'Jy-\ (2H) -:t>, 2 1. 7 5-7 9. (1 9 9 0) ) . ffK»©«e 

-Xh=^^->*;U#r:;M?^;U-4- (4-i^DD/>^>i; lct>+v— bf«»9S;5t^*Et. KS)&«|#}lcM#bTV» 

CI. 2. 4) h'J7-:?>-l (2H) -*>*»eatf -.4 2.1 5 9 1- 1 5 9 9. (1 9 9 3)).- 

i^1S.i>:if&t^mt-t^mm&.mili, B. e.. J. Immunol.. 1 2 6. 2 0 7 1-2 

mimi 01 «*S7iB«©fli^<ft*<kt;EISIJi# 0 7 8. (1 9 8 1)) ^-1':/IV37-y>-^ (Sag 

*>P.?S:S;itSi^lSi:r-5Elimfi!tt». e H. J. B 1 o 1 . Ch em. . 2 5 4. 9 8 

[»*J«11] »*a8IB«®{l:^ife*<tt;E^aft: 9 3-9 9 0 0. ( 1 9 7 9) ) 7^ :/D:?ii?5^> (V 

*>5;4«^:tS:!|$ai:-r-5Ellia^tl. artio T. e>, J. Biol. Chem. . 2 5 

mimi 2] »#«6E«©ft^<»*^rJ!fti«»tf e. 4 7 1 -4 7 7. (i 9 s i) ) <i>im9^mn^m 

[^*jai3] m^j^im.<D{c^»^^mi^^fr tt%\zmmm'@i^imt^ {sei>v>& h. , i 

5-Kfl:SS!{4^©«I»IJW. n f 1 a mm a t i o n. 4. 1-8, (19 8 

C«*«14] »*a8ia«©fl:^«J*^S(lfie^>4: 0) ) . C:©t#+V— tfttt^^'5>f^ffl!£ii3lb 

U +V-1fffittS[BSU I^Nffc-KftiSSl^feJ^Sai (Rubinstein I . J . C 1 i n. I n 

mt^Z.t^li^W.t-r^m\. vest. ,8 6. 555-559. (1 99 0))S 

[i»«JS15] aSf^iSE. 7U;i/^:-tt*lftRt;U 1tm7)V'^=.y^r)\^7.9S.>mk^-f'}-V^^^t 

hjUm<r>=f^'Bi.-ammthX^mi3m^^AlkXfl 2IB ^(Coclirane D. E. e,. Peptide 

bfSttEm s, 1 4. 1 1 7 - 1 2 3, (1 9 9 3)). HIC, 3 

[tt*si6] >m-mmmm.^. m.^-bm.. 7-y>, :^ax:ti^'j*>©i5?s:iffliiartsssfc« 

BiJfitt->3yi'. m 'J^^vg^SK, HSSIlii, eS, ft 30 SrfS (S e p p a H. 6. Ac t a. H i s t o c 

SE^^, ;U:^tt*-5littlf':'-i')PXlt©S5!!l^. S tie m. ,6 4, 64-7 0. (197 9), Brig 

Sft«S305S*it«BO^I!rRr/?&lgi:L/TWffl/S:»*« gaman R. A. J. Exp. Med. . 16 

5*J:C^1 3IH«©-Kfl383!l&S©«l«IS!l. 0.1 02 7-1 04 2. (1 9 8 4) ) . gE 

[tt*«17] ««3ti«m, 7WV=^-ttm UA/ *I8«4^U ajlil»iSjtH^*}gJ«U (Katunu 

Jff^. 'L^R&tXiiJiiiSI**, ]^J^l^4'C,^m B5CJiittv'3 ma N. e, In Weber G "Advance 

•yi?, U^/v^^fgl. MffllJ^. «SS, fta^^> "i? s in Enzyme R e g u 1 a t 1 o n" , O 

-<';VXtt»<5Vitt#<?W^;PXtt©ffiifi!fi, iEftfti^ x f o r d. Pe r gamon Press 241- 

*j:r;a©^teRrxj&«»c^ffl?s:»««i 4E«©isi 255, (i 9 8 6) ) iJ^ffitt-y-f h*>©-oT?*s 

so. -f >^'-D-l'+>-l-j3©WS!{*S:gtt^{:lca^fS 
C%?g©ifii&SiW] 40 (Mizutani H. ^, J . E x p. Me d. 8 

[0 0 0 1] 2 1-8 2 5, (1 9 9 1) ) . C:©J;5{C+T— tftt 

yi3im^\zm^, 'sm'&^-f^Y<Dm\z^^-r^. ^^^t— if 

(0 0 0 2) tt7>-:^^r>-»^Sl»5Siet^1-©7>i^*x>-»II 

[tie5i5©s#ii +v— tr>i. isiiaaeiia (mo i^^mn (Ang id ^issiiiit^A&n (oicun i s h i 

lcaaSnfc+^:h'jy'»l6-feU>:/D5^7— tf-C H. e). j, Hyper tens. . 2. 2 7 7-2 

(Katunuma N. Eur. J.Bioch 8 4, (198 4).Urata H. J. Bio 

em. .52, 37-50, (1975)) KT(C5E'< 1. Chem., 26 5, 22348-22357, 



;0 -8-t KD^^v^syy CI. 2-d) ci. 

2. 43 V^}7V>y, 1- (4-i/DD'><>-:'JI/:f+ 



(Kido H. 6. Biochem. I n t. . 1 



>. 2- (4-^Dn'>^>'>?;W -4- (4-i7nn'^ 



(1 9 8 8) . D 1 e t z e S. C. . B i o 1. C 
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W^^^i'vOffiSa^t^lSSnTViS (S h i o t a 
N. f>, FEES Letter.. 323, 239- 

242. (1993)). 

Sjil-fS (Somme r ho f f C. P. J. 
Immunol.. 1 4 2. 2 4 5 0-24 5 6. (1 
9 8 9) ) . MIC. 7)VyM'^-m\zm^li-7S. 
n^f HCSSC^roM-^d^^iSesnTVi-S (Nelson 
R. B. 6, J. Neurochem. , 61, 56 
7-5 7 7. (1 9 9 3) ) £Jl±CD<}:5tC+V-1?tt7 

a. -7>9'+^:bU:^-» (S c h e c h t e r 
N. M. J. Biol. Chem. . 2 6 8. 2 3 
626-2363 3, (1 9 9 3) ) *&*I«)S*©'J 
va^ hUT'v'W >tH^- (Sc h e c h t e r 20 
N. M. 6, J. Biol. Chem. . 2 5 8. 2 9 

7 3-2 9 7 8. (1 9 8 3) ) ❖tt^i^fiJfEO+t;^ 
^'J'y (Okuno-Kuneda S. 6, Bloc 
hem. Pharmacol. . 29, 1715-17 
2 2. (1 9 8 0)) ItEifih^. n%mthX\t. 
^•:f=}'Y^i;oxi^=J')V^V>Wim (Powe r s 
J. C. €). Biochem. . 2 4, 2 04 8-2 0 
5 8, (1 9 8 5) ) '<7'^Htt*<?3SSigS«: (Ka t 
o Y. 5). J. Biochem. . 103. 820- 

8 2 2. (1 9 8 8)) *ta^SnWS. ^'^T'^^H 5» 

•5y'fV:/Dbf;P7;P:fD*:X7x-h (DFP) . 1 
- 1 - h 'y)V7 5 y - 2 - 7 xriJI/X^^ll/i' UU^=f-)V 
irh> (TPCK) . a-\')l'X>7.}V^-}Vy)Vt'7 
-f H (PMSF) L*»LtifnfcBafett*J: 

0 

Y I I, 
S 

0 R' 



' [0 0 0 3]-*, 4fli:rtir*v>T«*$ns-Kft;S 

t^TisO (Nathan, C. FASEB J. , 6, 
3051-306 4. (1 9 9 2) ) , |«i!£-^7Wl'^ 

-RfSi. X. i8m«^Tfcae'&«»TVis. (ko i 

b. H. 6, Immunology Today 1 
3:1 5 7-1 5 9. (1 9 9 2)), (Corbet 
t, J. A. 6, J. Clin. Invest.. 9 
0:2384 (1 99 2)) 

(Ki 1 bourn. R. G. J. Na t I. Co 
ncen Inst. 84:27 (1 99 2)), (N 
ava, E. 5. Luncet. 338:1555 (1 
991)), (Thlemermann, C. 6, Pr 
oc, Natl, Acad, Sci. USA. 90:2 
6 7, (1 9 9 3)) 

SgjItt^B*. d8Jtott'£.>m fkm-ya-y^. 'J 
[0004] 

:^lcia§U, *fc-i6fl:S5tl®4>«S«ilW-rsi»»*« 

[0005] 

©ia§fe<ti;-K^ba^®*^©aia®fcii>ic, tsh- 
(1) ©{b^igisfieffl-rseitstisg-rs. 

(1) 

[0006] 

[fl;6] 



0-R' 

Y I I 
S 

0 R ' 



(la) 



( 1 b) 
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X*tc-CH8 , Y*«NS«-r<l:€rtt, R' fi{£i»7;l' 
Any>lS?, ->7y'», ADfiiR7 

:i;i/S±*«fiiR7;u+;us. Any>s^, ->7ys. 
7 x-;us, /N p<aiK7;t^+;i'*oHnA^ i areifts 

[0 0 0 8] ±IH-jRiC (1) fc*V>T«$ns&SB 

h+v'*jV3f?r:;k^i5';i'S^*t*tf ens. rfi 
sg-r, r<siK7;i^+ji/Sj «^A«>^^>)k 15^ * 

Y— X 

( y 

H 



10 



COsR' 



';k :?'ni;;K r/^'-'K 'O^Jk 'x^^^v'^k ^"7:^0 
i;;k t e r t - f=^)V&^(o^m 1 ~ 6 ©it^l^S 
fctt5^tttt7;l'*;VSS:*tf'5wi:*«-e^5. rnnfi 

[0 0 0 9] r7xr:;i.S±*tfi»7;Wl'«v Aoy 
->7/S, ^xrijLS, ADfi«7;i/+;P*® 

t e r t-::/5';W'><>'>';k 4-irnD'<>>?;k 3- 

tU:K9)V^y-J)V. 4-1^7 J^y^JV. 4-7xn 

[0 0 10] 
[fc7] 



Y— X 



CONHNH9 



(3) 

[0 0 11] CSf X^fciZ/YttMIHCigUTR' (i;* 

5^;k x5=';vssofiiR7;v+;i'S*^-r. ) 

(3) ©7;V3+v';<j;i/3}?-;Kk^titt H7>'>-* 

;k n-7'nA>'-;k -fvr^DAy-jk ^--^^J 

-Jk t e r t -f^y-)Vm(0^Wi7)l=l-)Vm^^ 

m-f^ctmr^^. •fb^ti (3) i:tH5-:^>-*ft 



(4 ) 

»*;i/«s«, » * u < tt 5 «t ;w 1 0 ;i/*S!S 

fflli-5®;(/«±l^i, »K{&fia^2 0~l SO-CgS. jf 

SL<tt2 0-1 0 o-cufr^itjn, -JK»c:i~5^M 

30 CEiSSE:-2) 
[0 0 12] 

[{b8] 



OH 



Y— X 

'I ^ 



i 



CONHNHi 



CSt.KOH 




( 4 ) 

[0 0 13] [iC+x*ii;Y«itEfcisii;. ) fli^ti 
(4) ®t h'7i^y;'3;i^:4^-;wt;^tii:-fi6lb^*®K 
mt. . ^iStt^b^«3®#«T*&tt*# 

DA/-;k n-:/^/-jk t e r t 
®ffi;i»7;i/n-m i^^5^;i/3|^;l'A73 H#f*W5 



SH 

(5) 



fil*'JC7A^®^IS«. *K{b:>-h'J'!7A, *e{b*'J 

ir\-^)^hxf-v-vm<r><km)\':iy~V. if 'J 
N-X^;Vv''f V7'al:r;i'75X v';<?;i/75 
/tf'Jv'X hUX?';i'75>. 1, 5->?7-t}'fc:>'i' 
□ (4. 3. 0] /*>-5 (DBN) , I. 8-i^7 
1ffcr->i'a C5. 4. 0] ';7>x-fe>-7 (DBU) . 
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BCO) ^©WI8JfiS^$*tf5:it*tTI?^, ft^ti 

(4) t-m\tmt<Dmm^tLx\t. mzm.ifi 
< t 2 <et » s k a 2 

~1 Ofgt;P»gSfflVi5<D*t<fcK gES;£:Blit2 0 
~15 0'CSS. »*Ktt4 0~l OOtSSfCTfT* 

OH 

R'-hal 



*f3.t>n, -m\z 1 o~3 o^wss-csiSttiRT-rs. 
fi(£jiis^®»fiift«swrs«^ (R* =H) 

[0 0 14] 



X 
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SH 

(5) 

[0 0 15] CS:t>R' . X^il^YttWEfcraUT. 
"h a 1 " W^u^y (C K Br. SfcttI) S« 

T. ] ^b^«5 (5) tffc^u (6) (DRm. m^u^ 

-x;v«S!ox-r;i'jg. pt^'y-jk x^'y-;K n- 
:/D/'?y-;K 'fyyD/Xy'-;k n-:/5'/-;k t 

e r t - •f^/-)V^<D&fR7)Vu-}m. »^X^ 
;k 7-fehxl>U;k fcTUj^X i^^^'-'l^X 



OH 




N 



N 

S -R ' 



(2b) 

U'JA/^'^-h. :fhU':7Ax9^7-H^0#JS7;i' 

X -:?;<9^;i'75/'tr'j-:^x h^Jx9)V7s.>, 1. 

5->'71ftf->i'n [4. 3. 0) (DB 
N) , 1, 8-i;71ft>'i'D C5. 4. 0] "t/^x-t 
a? >-7 (DBU) , 1, 4-i^71fk*'>i'n C2. 2. 

2D (DABCO) ^©WfiiifiS^s^tfs:: 

tifir^!&. it^ill!! (5) (6) toffiffltl^ 

^;i^~i. 2f&t;ufiigafflvis®*tivi. KK^stta 
«o~5 0t;m »*i/<tto~2 0t:g«fcTff«: 

3 iz^^^^mvftit^m^ 1 »wa^-r. 

[00 16] 
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N 

S-R' 
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N 

S -R ' 



(7 b) 
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[0 0 19] cs;«f R' . R» ttiriHici^i;. ) it^^n 
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«5 (5) tit^Va (6) ®SlBt|^«OS;&*fl=TlCT 
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R* 
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m (5) (6) ©SlJStl^SOSfEl^ff^TlCT [S3] 
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R' 


R* 
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S-R' 
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-CH,-^^ CI 


-CHtCOtC.H. 
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S-R' 
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-CH,-<^^ CI 
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ti)i-nt^. it^^ (6) ©fiefflstUTtt. fls^isi 
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(5 a) ICjtL.Ta«2f&*;P~5fg^JVft8ffi, »S 

u<tt2^&*J^~3f&^;^«gs^:■r^.©*^iK 
mm'^ 0 ~ 2 0 icsai, jfsu<tto~io t:ssic 
xniit>n. -mz 5-12 ^rweanfSiSBiHT-r 
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[0 0 3 5] CiCfR' . . X*3j;y:YttilElCl^ m^\znbX'^^t:'P^< th^'tjimn^. Iff 



i;, D ^b^#) (2 a) tmmitit'^mos.m. mmu 

ii^-Ct^, it^m (2 a) iji66<Wb-&t»<!:®«effliim 



K5;£:«3i«o~5 o-cm »tKlio~2 0'Ci: 
Tfr&ten, -)Klc2~4l^Mg«TrR^6:tt»T-r5. 

[0 0 3 6] 
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R ' 


H. C 0 
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-(CH:),-(r J 


4 6 


"CHaCHa 


-CHaCHa 


4 7 


-(CHs):CHj 


/ATI \ /'If 

-(CH:)2CHj 
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-(CH,),CH, 
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[0043] 

*5iSig^b^4» (1) ttma©<!:*D3lti 

[0 0 4 4] CttiiMn 

a) 5y httKMCWiiSiS 

Graziano F. M. (Methods 
in Enzymol., 1 6 2, 5 0 1-5 2 2, 
(1 9 8 8) ) iCtStsTSp r agve Dawley 

(SD) %w^vvvi^^mm.}mm:wm.. 75 

(ISOXg, 1 5») b. MC«ffi«Lfc. (««9 

0 9«£(±) 

[0 0 4 5] b) »Sfl©«Kfe 
+T— f4K 1 d o H. 6®5&}£ (A r c h i V. B 
lochem. Biophys. , 239, 436-4 



30 -r^ifo-e. MC*»«SISSM»*»DiiL 

m ^■a^ymsmmm. (pH6. s) t^^v':^-^ 
Xbja<c,>^^i{« (2ooooxg. 20^^). tmm^ 

HiRUJIJcW'f (pH8. 0) T^ti? 
:^'fXU jS'ti^m (2 0000Xg, 2 05^)«. ± 

7:i-D-X4B (yyJl'TvTttS) Sffltifc^^i^u 

[0 0 4 6] c) ^jRfittESO^ft 
i^<*:Wv^9';PX;l/7*+vH (DMSO) SfgfO. 0 
40 Im 1 l;:2Mffi<b:M-'J'>Z>£atrO. OGMh'JX- 
«litfiff«c (PH8. 0) &0. 2 5ml. StCl^gff 
iSIC^»bfclMg/mlO»3gffi0. 2 5ml$JnA 
3 7'ClwiDflbyi:. 5i>ftC. »«»j8[O0. 6mM 

•z-y^yv •=.))/- i\v-\-u7-^Y {-y^-^^m 0. 
5 Oml $tPA3 7t:. 3 O^^WSlSS-B-fc. 0. 7 5 
M»KO. 5 Oml SrilDASlSi^m 4O5nm-e0 

ffiSSail/^. tt«:!£^tJSrti:f«©®3t« (a) 

4 3. (1 9 8 5)) cseoT. ^2{.WJ<U?«^liMK,nm'S;^^-^«l(b> t*n-enic*5tj5K 
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g/mi99&7)i'V^> (OA. tib^xmm *o. 

2 5m 1:^:3. 5 -y hSa6ST4®miCtS-^UT^f^L 

It. -eci 4BSirsj&UT, iumtii^mb^oAm 

iCiDJIDeb&tr^l : 16 0-e*ofc. 
[0 0 4 9] b) tX^-S^jSlSttlilSttfMffia 
«l X 1 0' moyy KltlKMC^9.^ii|i,§|B^, 



¥«B«[S»at (PBS-G. pH7. 4) T3Ii|j*# 

^, ijifii X 1 0* e/miommmtLk. «^#:®DM 

SO^afliUllwO. 9 0inl®MCJ?5E«fSiDA. 3 
7"C. 3 04J'IB!7'l''r>+3L'^-M/, iinirPBS- 
G?£Jgfi?b. 0. 1 Omg/m 1 CDOASjSi£JnA. 3 
713. 2 0^^WS^£:^Eii•fc. SJSi^T^. *?&b4'C 

T. 1 0 oxg. 1 o^mm'bmb. ^<o±mm. 

UtX^'5>^iIUCfflV»fc. tX3'5>Jti5B. Sho 
re P. A. >^(D:&& (J. Pharm. Exp. T 
i.on.*l.(S.<r.-h«p:/U,7.e.flhL8cSm- 1 8 6. ( 1 9 5 9 ) ) IC 
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m-^n-^tc. ■rut)*>±mo. somiico. oin;^ 

mi. 5 0 m 1 ^UaX. JElr 1 N*K{t:f H 'J OAm 
0. 4 0mK l%^;l'h7^';P7;l'xt H®/^'y- 

mmo. 1 om 1 itax, my 6 o^mnLSbft. 

2Ni^X>ffiO. 3 0ml £JD;iia^S[g3 5 
0 nm, ^3tSfi4 5 0 nmrm^^mm^Ltz. «i 

iii£^tjE^£;js®m3ts (a) tm^^^tt\>^R(&m 
(b) i:-en-6nfc*JtsoA*iiDAri5j*f^ 

UWttomjKS (a' ^i^Kb' ) *^6IBIr*S;^caj;* 



ia$$= {i-(a-a')/(b-b'))xiOO 
(X) 

I C5ofil»IBS«5 0 9gt:i£^S^i|ft^O«S (M) 

CKKigft) otca^Lfc. 
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KlbSSS (NO) g4(c«fsaifH8i*CDSK£ 

a) mmmtLPsmm 

V^X • Vi7D7r-i'a*«te«cRAW2 6 4 (S^b 
^W^mifflSa^ffiOA^) S7x/-;H^y H^^® 
RPMl 1 64 0«% (1 0 9«^teieJlll?»*<J;CKl 0 
0 w g/m 1 *-^-v>f -»»Jd) 9 5 

d:5 9«co2 <Dnm^<D-r\z3 7Wf6^ibft. mmt 

ffifr. 4I^M(D8a««^. LPS (E Col 105 

5 : 85^4*. D I FCO«:) SSUI (1 Mg/m 50 

1) b. iSmtbn:. ^I^ICftKfl:-&«jO#fiTXtt:^ 

b) S*NO®ail«i:g±«lS!lfi§eSF«ft 
N0tt^3c«TItaa!|]£*tffl»afc«>, -tOKfllSttT? 

abssffig-r^t^ (N02 - ) m^LTc. mcDStt 

fllS 6ltm^lceS±f«f ONO2 - jSarSG r e e n 



CL. G r e e n i&. Anal. B i o c h e 
m. 1 2 6 . 131-138 (198 2)) CioTSl 

x;V77-;i'75 H/0. \%n-\-i-y^)Vx.'f-v 
y'j7s.>' 2^S8^g/5s^D^K) siifpu i oi> 

M« ^ffllCTKfB^lC 5 5 0 nm©®)taS:a!)«U«:. 
BL (a) ^lft(4c$^<;pLA:DMSO«[®4^&^tfiSS«c 

■c««bfc««±«<tD#enfc8bts (b) Amelias 

H§*= (1-a/b) XI 00?^ 

mskt^m i^x&si Kc^Li^. 
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{4:S, m.^ '^m.m. I9:#m iSi3il^lBI;a:aflcJ:0 

a^)*At^^:0^0, l[5IICl0mg~50 

omg©«Bffl-ci B iiHi*^e.»iaiSPi9:-^sn^.*\ » 

SlWi«Ar>iDSO, liaClmg~2 0 0mg©tt 

Litj;5ictg:4fttja«®^ft=-c#ii-r^©T, ±i2fs: 
[0 0 5 6] iSP. #i(iPt9:#©^®K»l^ktt. a»© 
i-n H«:ffl#fctt. AH. eiai±. ->3ii. ^ji/i', -if 
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[0 0 5 7] 

csijs«si] SIT. mm&ifnmm\z^o:i^^mmm 

2 - b K 7 ^ / jj; Jl.;)^ 5 10 

2-xh+v'*;i/3K-;W5y\/-;v (2. ig, 15 

mmo 1) ®X^'/-JU (2 0ml) SfflfcT 
8 OS^t H^e^^-^ftiKl (4. 6g. 7 5mmol) 

s^iDUfc. #^nfe^?ffiS2i^Ms«'bm wmu 
fciiss*«iR. *«c, «»UT. ^moit^m (1.7 

g. 9 0. 0%) 
[0 0 5 8] C##«*IJ2D 

«IBjb^«iBKT«a«©Xittlcfi!(ri^^tfc. J. A 

m. Chem. Soc. , 7 5, 1 9 3 3 (1 9 53) 20 
AU- L. 'f-jU^, IR$9 0. 0% 

5-^5";i'-4-xh+v':^;V3)^-;K5y\/-;P (3 

0. 8g, 0. 2mo 1) S:8 09gbH7i^>-*fP!fe 

(1 2 0ml) »sn&«»tse^*»fc4 

ft, l£jSltT«S®^b^% (2 3. 6g, 8 4. 4%) 

[0 0 5 9] C^{i!|4) ^ 
8-bHD^->-5-jt;i.:»::rh^5jf>y CI. 2- 
d) CI. 2. 4] h'J7>?> 
2-bH7>'y*;i'*r:JK5^'\/-;U (3. 7g. 3 
Ommol) ©X^y-;i/ (2 5 0ml) iSa^jSiC, 
Sfi»;:Ti:5ftft^Sl ( 1 1 . 4g. O. 15mol)!£ 

mmhit. n^btiTcmm^i. swrmffi^bm 8 5 

?K*»fl:*'J>?A (2. 3g, 3 6mraol) Sil>ftr 

SJK* (1 5 0ml) IC^)»L.fc, ^ 

(4. 3g, 8 6. 9%) 
[0 0 6 0] C^«H15) 

l-bHn=^'>-4-jt;i/j!;:/hfcfnp Cl. 2-d3 
Cl. 2. 4) h^}7y> 

mm 4 1 little bT«a©fl:^«js#&. w a 4 . 

6% 

(#3tW6) 

1 - b Ha=^->-4-^;^:»:^^-8-;<5";^^5j<y 

Cl. 5-dJ (1. 2. 4) h'JK^„,M^ by Suflh™^!. 



!|*IB¥8-2 0 86 54 

mm4tnm\zhr$im<o{t^mn^. jr*7 i. 

6% 

[0 0 6 1] c*M«»in 

5- (4-i;aa^>if)V9't) -8-bHo»WS 
j^'/ Cl. 2-d) Cl. 2. 4) hU7y> 
8-bKD^v-5-p^Jl':*J'/h-1'53'y Cl. 2- 
d) Cl. 2, 4) h^)7P> (0. 5g. 3mmo 
1) ©i;;<5^;i/J^;VA75 H (15ml) SJSfc. 
TICT9 S^^Kfb^'J'i'A (0. 2g, 3. 6mmo 
1) , p-i?nn'>^>>';wi7P7'f H (0. 53g, 3 

mmo 1) ^movft. mf>nftmm^m&\zrmiBi 

jiLT^H©^b^tl (0. 6g. 7 7. 4%) Sftfc. 
>H-NMR (CDC Ij ) 

5:4. 4 9 (2H. s) . 7. 2 3 (2H. d. J = 
4. 88Hz), 7. 30 (2H, d, J = 8. 31H 
z) , 7. 4 1 (2H, d, J = 8. 3 IHz) 
IRvkBi cm* 

340 0. 1 6 20, 1 5 30, 1 485, 14 6 5. 

144 5, 121 5, 113 0, 111 0, 1090 
M ^ 2 3 7. 5-2 3 9. 5'C 
[0 0 6 2] CSI«if52) 

8-bHD=^->-5- (3-7xx;V:^DbJU^:t) 
sy^Cl. 2-d3 Cl. 2, 4) hU7py 
8-bHD + ->-5-p(JP*:/b'f 5^7 Cl. 2- 
d] Cl. 2, 4) hU7i^> (0. 3g. 2mmo 
1) ®>?^5';l'*;PA75H (1 5ml) ^«IC. 
TlCTM^^K^'J-^A (0. 2 g, 2. Immo 

1) . i-:/nt-3-7x-;V7'n/^> (o. 4g. 
2. Immo 1) &^ftlt^. #6n^lSiK^Sfi{:T 

ift. ajSLT^SO^b^ia (0. 3g. 4 4. 5%) £ 

iH-NMR (CDC l3 ) 

(5:2. 18 (2H. quint, J = 7. 3 3H 
z) , 2. 8 0 (2H, t, J = 7. 3 3Hz) , 3. 
30 (2H. t. J = 7. 32Hz), 7. 18-7. 
3 5 (7H, m) 

1 R VkBr cm"^ 

2 7 2 0. 2 6 2 5, 1 6 2 0. 1 5 4 0. 1 4 8 0. 
14 5 0. 14 1 0. 1 220, 1 140. 1 1 1 0 
m ^ 1 5 8. 0- 1 6 0. ot 

[0 0 6 3] mmms) 

P [1. 2-d3 [1. 2. 43 m7>^> 
1-t Hn:*^'>-4->c;V*:/htrDn Ci. 2-d] 
(1. 2, 4] hU7i^> (1. 6g. 1 Ommol) 
0>?;<^;i/*;i/A7^H (3 0ml) SJKlC, **Ttc 
T9 0% t e r t (1. 5 g. 12 
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g, 1 2mmo 1) ^^JOLfco ^etlfc^jS^SSlC 
m ^^hX^m(Oit^m (2. 8g, 9 7. 2%) 
iH-NMR (CDC l3 ) 

(5 : 4. 4 3 (2H. s) . 6. 3 1 - 6. 3 4 (1 
H, m) . 6. 8 0-6. 8 6 (IH, m) , 7. 0 1 
-7. 04 (IH, m) , 7. 2 3-7. 64 (5H, 
m) 

9. 76 (IH, br-s) 10 
I R VkBr cm-* 

3 1 7 0, 3 1 2 0, 1 6 3 0, 1 6 1 0, 1 5 3 0, 
1 4 9 0, 1 4 1 0, 1 2 0 0, 1 1 4 0. 1 1 0 0 
IH ^ 1 6 2. 0- 1 6 3. or 
[0 0 6 4] C^««4] 

4- {A'-y)V^u^yv)V^^) -i-hHn^->tf 
DP CI. 2-d} [1. 2. 43 my>^> 

^SB««1 1 a:l^^tCbT^S0jb^it&?£#fco iRip 8 3. 
7% 

*H-NMR (CDC la ) 20 
6:4. 4 5 (2H, s) , 6. 2 6 - 6, 3 5 (1 
H, m) , 6. 8 1-7. 16 (4H. m) . 7. 3 8 
-7. 64 (4H, m) , 9. 90 (IH, br-s) 
I R VkBf c m"* 

3 4 3 0, 3 1 7 0. 3 1 2 0, 1 6 2 0. 1 6 1 0. 
1 5 1 0, 1 4 8 5, 1 2 2 0, 1 1 3 0, 1 0 7 0 
a ^ 1 2 0. 0-1 22. Ot 
[0 0 6 5] (*J6W5] 

4- {A-^UU^y-J)V^:^) -l-hFP4^->-8 
-p^^;U-f ^^yr (1. 5-d] (1. 2. 43 m7 5» 

^Jfi«»l3 i:l^«tLTgJSC0{t^«5&#&o iR*7 9. 
7% 

«H-NMR (CDC Is ) 

(5:2. 4 6 (3H. s) , 3. 3 1 (1 H, s) , 
4. 5 1 (2H, s) , 7. 3 9 (2H, d, J = 8. 
30Hz). 7. 48 (2H, d, J = 8. 30H 
z) , 7. 7 2 (IH. s) 
I R VkBr cm-* 

3 4 0 0, 3 0 5 0, 2 9 2 5. 2 8 5 0, 1 6 2 0, 40 
1 4 8 0. 1 4 0 5. 1 3 2 0, 1 2 2 0, 1 0 9 5. 
1 0 7 0, 1 0 1 5. 9 6 0 
MM. 1 7 8. 0-1 8 0. 5t: 
[0 0 6 6] [^JSW6] 

1 -b KD^v-8-^5^jl/-4- (3-7x:i;i/:/p 
^^i^V i\. 5-d) [1. 2, 43 m 

*Jg«|2 tig«[CbTSao^b^«jSftfco IK*4 5. 

8% 

iH-NMR (CDC l3 ) patentprovldodbysushrue^lo 
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(5:2. 16 (2 H, quint, J = 7. 5 7 H 
z) , 2. 6 4 (3H, s) , 2. 7 9 (2H, t. J 
= 7. 57Hz), 3. 27 (2H. t. J = 7. 32 
Hz) . 7. 17-7. 31 (5H, m) . 7. 65 
(IH, s) 
IRvkjf cm"* 

1 6 1 0. 1 4 8 0. 1 3 1 0. 1 2 5 0, 1 2 2 0. 

1 140, 1 0 5 0. 950 

m ^ 1 6 5. 0- 1 6 7. or 

[0 0 6 7] mmm^ 

8- U-i;uu^y-j}V^^z/) -5- (4-jypp 

^>>^;i/5^:t) ^^^7 CI. 2-d3 [1. 2, 43 

8-t HP^^i/-5-p^;P*yh<^^\/ [1. 2- 
d3 (1. 2, 43 hU7i?> (1. Og, 6mmo 
1) <n^V^=^)Vt-)Vh7^Y (3 0ml) ^mz. 
TICT9 0% t e r t-:/h+i^*U':7i^ (2. Og, 
ISmmol). p-:^PP^>>^;l^i7D^^ K (2. 
3g. 14mmo 1) ^m\h1t. %^nfzmWLiW@i 

®. eiSll.Tg)i<7)jb^«i; (2. Ig. 8 2. 6 
%) 

*H-NMR (CDC Is ) 

(5:4. 4 7 (2 H, s) , 5. 7 1 (2H. s) . 
7. 10-7. 4 1 (1 OH, m) 
IRvkBi cm-* 

3 4 3 0, 1 6 0 0, 1 4 9 0, 1 4 6 5. 1 4 2 5. 
1 2 8 0. 1 2 1 5, 1 1 6 5, 1 0 9 0, 1 0 6 0. 
10 10 

at M. 1 5 2. 5-1 54. ot: 

^mm 7 1 ^mz hx%mm 8*^24 (oi^^m^m 
[0 0 6 8] mm^^ 

1- (4-jypD^>v;P:j'^y) -4- (4-jypP 
^>v;P^:t) IfPP [1. 2-d3 [1, 2, 43 K 
U7v> 

7 8. 5% 
*H-NMR (CDC Is ) 

5:4. 4 1 (2H, s) , 5. 6 2 (2H. s) . 
6. 28 (IH, dd. J=2. 57Hz), 6. 83 
(IH. dd. J = l. 84Hz), 6. 88-6. 9 

0 (IH, m) . 7. 05 (2H. d. J = 8. 43H 
z), 7. 24-7. 31 (3H, m), 7. 36 (2 
H. d. J = 8. 43Hz) 

IRvki, cm-* 

1 6 0 0, 1 4 9 0, 1 4 7 0, 1 4 0 0. 1 1 9 0. 
1 0 7 0. 1 0 1 0 

M ^ 1 3 0. 5-1 3 2. Ot: 

[0 0 6 9] mmm^') 
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^>v;i/5^:t) -f^j^y CI. [1. 2. 43 

iR^ 7 9. A% 
»H-NMR (CDC la ) 

(5:2. 3 2 (6H, s) , 4. 4 9 (2H, s) . 
5. 6 9 (2H, s) , 7. 0 6 (IH, s) , 7. 1 
2-7. 25 (7H, m) , 7. 32 (2H, d. J = 
8. 06Hz) 
I R VkBr cm"^ 

3 1 0 0. 2 9 0 0, 1 6 0 0, 1 5 2 0, 1 4 8 0, 10 
1 4 6 0. 1 4 2 0. 1 2 1 0, 1 1 6 0, 1 1 0 0, 
1060 

St ^ 149. 0-1 5 1. OIC 

[0 0 7 01 mmmio-] 

8- (4->f v::/ntf;i/^>s^;i^:j-^i/) -5- (4- 

Cl, 2. 4) m7>?> 
W 1 8. 5% 
^H-NMR (CDC Is ) 

(5 : 1. 2 1 (3H, s) , 1. 2 2 (3H, s) , 20 
1. 2 4 (3H, s) , 1. 2 5 (3H. s) , 2. 8 

8 (2H. quint, J = 6. 84Hz), 4. 51 
(2H, s) , 5. 7 0 (2H. s) 

7. 18-7. 25 (7H, m) . 7. 37 (2H, 
d, J = 8. 06Hz) 

1 R VkBr cm-* 

2 9 5 0, 1 6 0 0, 1 4 8 0, 1 4 2 0, 1 2 7 0, 
121 0, 114 0, 110 0. 108 0, 1000 

a ;S 97. 0-1 0 1. ot: 
[0 0 7 1] mmmiu so 

8- (4- (t e r t-^^)V) ^>v;i/:t^v] -5 
- C4- (t e r t->^^;i/) ^>v;i.5":t3 ^ ^^'J 
[1. 2-d] d. 2. 4] m7i^> 
8 0. 6% 
^H-NMR (CDC Is ) 

a : 1. 2 9 (9H. s) . 1. 3 0 (9H, s) , 
4. 5 1 (2H, s) . 5. 7 1 (2H, s) , 7. 0 

9 (1 H, s) . 7. 1 7 - 7. 2 4 (3H, m) , 
7. 34-7. 4 0 (6H, m) 

1 R VkBr cm-^ 40 

2 9 5 0, 1 6 0 0, 1 5 2 0. 1 4 8 0, 1 4 2 0. 
128 0, 120 0, 110 0, 1060 

m Ms 1 54. 0-1 5 6. Ot: 

[0 0 7 2] mmmi2) 

8- /^yz^)Vt^i^) -5 - (4-->7/ 

^yi^)V^t) ^^^'/ il, 2-d] [1. 2, 43 

m7v> 

7 2. OX 

»H-NMR (CDC Is ) 

6:4. 5 2 (2 H. s). 5. & Jnt Wru«^i< 
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7. 1 5 (1 H, s) , 7. 2 3 - 7. 3 4 (3H, 
m) , 7. 5 6-7. 6 5 (6H. m) 
I R VkBi cm-* 

3 3 5 0. 2 2 1 0, 1 6 1 0, 1 4 7 0, 1 4 2 0, 
1 2 7 0, 1 1 7 0, 1 1 0 0 
m 189. 0-191. Ot: 
[0 0 7 3] Cll««133 

8- {A-V^)ymu:^^)V^y-j)\,^^y) -5- 
(4- m7;i-:tp^^;i/^>v;p^:t) -f^yy 

CI. 2-d3 (1, 2, 43 m7>^> 
7 5. 0% 
*H-NMR (CDC la ) 

a : 4. 5 4 (2H, s) . 5. 8 2 (2H. s) . 
7. 1 3 (IH, s) . 7. 32 (3H, d. J=7. 
57H2) , 7. 56-7. 6 5 (6H, m) 
I R VkBr cm * 

34 5 0, 1 6 0 0, 1 4 7 0. 1 3 3 0. 1 1 7 0, 
1 140, 1 070 
» 1 14. 0-1 1 5. Ot: 

[0 0 7 4] C5IJfiWl43 

8- (3-^PP^>v;i/:t4^v) -5- (3-^nD 
^y>)V^t) < ^y-/ CI. 2 -d3 [1, 2, 43 

m7v> 
IR$ 5 8. 0% 
*H-NMR (CDC l3 ) 

t5 : 4. 4 8 (2H. s) , 5. 7 3 (2H. s) , 
7. 11 (2H. s) . 7. 2 0 (IH. s) , 7. 4 
5 (IH. s) 

7. 54-7. 6 4 (6H, m) , 
I R VkBr cm'* 

3 4 5 0. 1 7 0 0. 1 4 7 0. 1 4 2 0, 1 2 7 0. 
12 10, 1090 

m 1 0 5. .0-1 0 6. Ot: 

[0 0 7 5] C«SS«153 

8- (4-7x:::;l/^>>?;l/:t^v) - 5- (4-7x 
r:;i.^>v;i/^:t) CI. 2-d3 Ci. 2. 

43 V^)7'Jy 
iR$ 6 0. 9% 
*H-NMR (CDC Is ) 

(5 : 4. 5 8 (2H. s) . 5. 7 9 (2H. s) , 
7. 14 (IH, d, J = l. 25Hz) , 7. 28- 
7. 8 5 (1 9H, m) 
I R VkBr cm"* 

3 0 2 5. 1 6 0 0, 1 4 8 5, 1 4 7 0, 1 4 1 0, 
1 2 6 0. 1 0 9 0. 1 0 5 5, 1 00 0 

m M 109. 0-1 1 1. ot: 

[0 0 7 6] CSIJg««ll63 

CI. 2-d3 CI. 2. 43 VUT'Jy 

-%t$f//wlniS^ughrue.com 
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^H-NMR (CDC Is ) 

(5:3. 15 (4H. q. J = 7. 3 2Hz) . 3. 5 
5 (2H, t. J = 7. 32Hz), 4. 74 (2H, 
t, J = 7. 32Hz), 6. 88 (1 H. d, J = 
1. 20Hz) , 7. 1 1-7. 36(1 1 H, m) 
I R Vmci cm*^ 

3 0 2 5. 2 9 2 5. 1 6 0 0. 1 4 9 5. 1 4 6 5. 
1 4 5 0. 1 4 3 5. 1 2 6 0. 1 1 9 5. 1 1 4 0. 

1 0 9 0. 1 0 6 0 

[0 0 7 7] mmmi^ lo 

8- (3-'7xr:;|/7^P3S:^v) -5- (3-7x:z;i. 
^u\i)V^m il, 2-d) [1. 2. 4] 

IR$ 9 6. 0% 
»H-NMR (CDC Is ) 

(5:2. 13-2. 2 5 (4H, m) . 2. 6 9 (2 
H. t, J = 7. 3 2Hz) ,2.80 (2H, t. J 
= 7. 33Hz), 3. 30 (2H. t. J = 7. 32 
Hz), 4. 53 (2H. t, J=7, 32Hz), 
7. 14-7. 3 5 (1 2H, m) ^ 
I R VkBr cm"^ 

3 0 2 5. 2 9 5 0. 1 6 1 0. 1 4 8 0. 1 2 8 0, 

1 2 0 0, 1 1 0 0, 9 2 0 
m ^ 64. 0-6 5. Ot 

[0 0 7 8] mmMis:^ 

8-xh^->-5-x?^;pg^:f^^yvr [1. 2-d3 

CI. 2. 4) m7i^> 
W 5 2. 0% 
^H-NMR (CDC Is ) 

a : 1. 49 (3H. t. J = 7. 32Hz), 1. 5 ^ 
1 (3H, t, J = 7. 32Hz), 3. 32 (2H, 
Q, J = 7. 32Hz). 4. 56 (2H. q, J = 
7. 3 2Hz) . 7. 1 4 (IH, s) . 7. 2 4(1 
H. s) 

IRi/kBr cm-^ 

3 1 0 0. 2 9 5 0. 1 6 0 0, 1 4 7 0, 1 2 6 0. 
1 1 8 0, 1 1 6 0. 1 1 1 0, 1 0 6 0, 1 0 0 0 
Bt ^ 89. 0-91. Ot: 
[0 0 7 9] [*Jfi^J19) 

S-:/a:^^i^-5-':fu\^)V^:t'i il. 2- 40 

d] [1. 2. 43 h^)T-J> 
IR$ 4 7. 4% 
»H-NMR (CDC Is ) 

5:0. 93 (3H. t. J = 7. 32Hz), 1. 0 
7 (3H. t, J = 7. 32Hz), 1. 83-1. 9 
3 (4H, m) , 3. 28 (2H, t, J = 7. 32H 
z) , 4. 4 7 (2H, t. J = 7. 3 2Hz) , 7. 
1 2 (IH, s) , 7. 23 (IH, s) 
IRvkBr cm-^ 

3 1 0 0. 2 9 5 0, 1 6 0 0. ValoZl Prt>v. W Afthruo^lc 
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1 1 8 0, 1 1 5 0. 1 1 1 0 
It 7 3. 5-7 4. 5^: 

[0 0 8 0] mmm2Q) 

8-yh»->-5-:/yjl.?^:t>f$j^\/ CI. 2-d) 

[1. 2. 4) m7>^> 

3 6. 6% 
iH-NMR (CDC Is ) 

6:0. 96 (3H, t, J = 7. 32Hz). 0. 9 
8 (3H, t, J = 7, 32Hz), 1. 32-1. 6 
1 (4 H. m) . 1 . 8 2 - 1. 9 3 (4 H. m) . 
3. 3 2 - 3. 5 6 (2H, m) . 4. 5 5 (2H. 
t. J=7. 3 2Hz) . 7. 2 1 (IH. s) , 7. 
30 (IH, s) 

1 R VkBt cm"^ 

2 9 5 0, 2 8 6 0. 1 6 0 0. 1 4 6 0, 1 3 8 0. 

126 0. 108 0, 1060 
fit 6 7. 5- 6 8. or 

[0 0 8 1] mmm2u 

8-^>^Jl/:t»->-5-^>5^;l/^:t-f Cl. 
2-d3 [1, 2. 43 m7y> 
iR$ 4 4. 19^ 
»H-NMR (CDCis ) 

(5:0. 86-0. 94 (6H, m), 1. 31-1. 
5 0 (8H. m) , 1. 7 8- 1. 8 6 (4H, m) . 
3. 30 (2H, t. J=7. 32Hz), 4. 49 
(2H. t, J = 7. 3 2Hz) . 7. 1 2 (IH, 
s) . 7, 2 3 (IH. s) 

1 R V N 1 c 1 c m" ^ 

2 9 5 0. 2 9 2 5. 1 6 0 0, 1 4 7 0, 1 2 7 0, 
1 1 00, 1 0 6 0 

[0 0 8 2] {Mmm22) 

^-^^i^)V:t^'y-b-^^i^)V^^'i^^V [1. 
2-d3 [1. 2. 43 m7i^> 

4 3. A% 
^H-NMR (CDC Is ) 

(5:0. 87-0. 9 1 (6H, m) , 1. 3 1-1. 
5 8 (1 2 H. m) . 1. 7 7 - 1. 8 6 (4 H, 
m) , 3. 30 (2H. t, J = 7. 32Hz), 4. 
4 9 (2H. t, J = 7. 3 2Hz) . 7. 1 2 (1 
H, s) , 7. 2 3 (IH, s) 

1 R vmci cm** 

2 9 5 0. 2 8 5 0, 1 6 0 0, 1 4 7 0. 1 3 8 0, 
1 2 7 0, 1 1 0 0, 1 06 0 

[0 0 8 3] C^JSff!|2 33 

8- (3-j7ap>^Dbf;0 t^l^-b- (3-i^PP 

:fu\iM ^t^^^V ii, 2-d3 [1. 2, 43 
m7i^> 

2 1. 8 % 
»H-NMR (CDC Is ) 

^W.i,tt^//8v;;i^hr2e.U4H. m). 3. 4 6 (2 
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H, t. J = 6. 84Hz), 3. 54 (2H. t, J 
= 6. lOHz), 3. 71 (2H, t. J = 6. 10 
Hz). 4. 68 (2H. t, J = 6. 84Hz), 
7. 2 1 (IH, s) . 7. 26 (IH, s) 
I R V k B r c m" ^ 

3 3 0 0. 1 6 0 0. 1 4 7 0. 1 44 0. 1 2 7 0. 
1 1 9 0, 1 1 0 0. 9 2 0 

it 71. 0-72. ot: 

[0 0 8 4] mmm2 4) 

8 h^i^:h)l4's-)V;^9)V^^'y- 5 -X h^->;^ 10 

)Vt.-)V:^^)],^t^^yV il. 2-d) CI, 2. 

4) h^)7i^> 

mm 3 3. 0% 

^H-NMR (DMSO-dfi ) 

6:1, 27 (6H. dt, J = 7. 0 8, 7. 08H 

z) , 4. 24 (4H, q. J = 7. 08Hz) . 5. 

4 0 (2H. s) . 7. 3 1 (IH. s) , 7. 6 5 
(IH, s) 

I R VkBr cm"* 

1 7 5 0, 1 74 0, 1 4 7 0, 1 3 1 0. 1 2 3 0 20 
m 1 1 2. 0-1 14t: 

[0 0 8 5] mmm2b'} 

2- (4-i;ua^>y)Vt^i/) -4- (4-»PP 

^yi^)V^t) -s-^^jv-i^yy ci. 5-d] 

[1. 2. 4) m7i^>-l (2H) -:t> (a) t 
1- l4-i;au^>y)V:t^i/) -4- (4-jynD 
^>z^)l^t) -S-)^^)V-(^^V [1. 5-d3 

[1, 2, 4) hU7>^> (b) 

i-t:Hn:^^v-4-;?c;p*:/h-8-^?;K^y7 

[1. 5-d) (1, 2. 4] hU7>?> (3. Og. ^ 
1 6. 5mmo 1) (Di^ ^^Jlt^JVl^T ^ H (6 0 m 

1) mmz. *f^T»CT90%ter t-:/h+v*U 
»>A (4. 6g, 41. 3mmol), p-9tJU^> 
z^)V!7Uy-(\i (6. 2g. 3 8. 5mmol) SrSSJO 

bfco #e>n;^cs§sK^^ia(cT2 4^wffii$bm * 
fcusa*. i/u*y;i/*^Ai^nvhi/57-<- (Ar 

t. 7 7 3 4 1 0 0 g^>if> : »KX5^;|/=1 0 : 1 

-^5:1) ri^m^mvrz. m-mmm^mmL. &m 

VC^m (a) (3. 6g. 5 0. 4%) ^%tz,. ^f^. 40 

mzimii^WL^mmh^m^^m {h) (3. og. 4 
2. 5%) 

(a) 

»H-NMR (CDC Is ) 

6:2. 4 7 (3H, s) . 4. 4 3 (2H, s) . 
5. 5 4 (2H, s) . 7. 10 (2H. d, J = 8. 
31Hz), 7. 26-7. 39 (6H. m), 7. 5 
7 (IH, s) 
IRvkBr cm-^ 

1 6 2 0, 1 5 0 0. 1 4 8 0. UeAt Wo^b9A(|hrue«»c 
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122 0. 108 0. 102 0, 980 
m ^ 1 6 1. 0-1 63. Ot 
(b) 

^H-NMR (CDC l3 ) 

(5 : 2. 4 9 (3H, s) . 4. 4 5 (2H, s) . 
5. 10 (2H. s) . 7. 02 (2H. d, J = 8. 
30Hz) . 7. 27-7. 41 (6H, m) . 7. 5 
6 (IH. s) 
I R VkBr cm'^ 

1 6 1 0, 1 5 5 0. 1 5 0 0. 1 4 7 0, 1 1 0 0, 
10 20 

m 1 6 1. 0- 1 6 3. Ot 

[0 0 8 6] mmm2^) 

2 -X^;i/- 4 

[1. 5-d] [1. 2. 43 hUTS^V-l (2H) 
-:t> (a) i: l-Xh:^S/-4-X^;i/5^:t-8-^ 
5^;W^^VC1. 5-d) [1. 2, 4] m7x> 

(b) 

-fn^fco W (a) 2 2. 0% (b) 1 6. 0% 
(a) 

^H-NMR (CDC Is ) 

(5:1. 4 6 (3H, t, J = 7, 3 3Hz) , 1. 4 
8 (3H, t, J = 7. 32Hz). 2. 61 (3H. 
s) . 3. 28 (2H, q. J=7. 33Hz), 3. 
97 (2H. q, J = 7. 33Hz). 7. 52 (1 

H. s) 

1 R vmc! cm'* 

2 9 7 5. 2 9 2 5. 1 6 1 0. 1 4 8 0. 1 3 7 0. 

1 1 5 0. 1 040 
MS (EI) 

2 5 4 (MM 
(b) 

*H-NMR (CDC Is ) 

(5:1. 4 5 (3H, t. J = 7. 0 8Hz) . 1, 5 

2 (3H. t. J = 7. 32Hz). 2. 50 (3H. 
s) . 3. 3 0 (2H. q, J = 7. 3 2Hz) . 4. 
40 (2H. q, J = 7, 08Hz), 7. 51 (1 
H. s) 

IRvkii cm-* 

3 1 0 0, 2 9 7 5. 2 9 2 5. 1 6 1 0. 1 4 8 0. 
1 2 8 0, 1 2 0 0. 1 1 80. 1 0 8 0 

It ^ 7 9. 0-8 0, 5t: 

[0 0 8 7] mmi2i) 

5- {4-^uu^yi»V^:ir) -%-:LV^^yij)V'^^ 
Z.)V:^9)V:^^y^^^'/ i\, 2-d] [1. 2. 
4) V^)7'Jy 

%mmix%^nrz^- {4-^uu^>i/)v^^) - 

.^Ul^X^&U^J^coI^^ 2-d] (1. 2. 4] 
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hU7v> (1. 5g, 5. 5 3mmo 1) 
3}n;1/A7^H (4 0ml) ^SS^IC. )K?&Ti::T9 0 % t 
e r t -:/h+v'*U»>A (0. 98g. 7. 9mmo 
I) . ^immx^JV (1. 0 5g. 6. 3mmol) 

^tl (0. 8g, 4 0. 2%) ^mco 
^H-NMR (CDC Is ) 

(5:1. 2 7 (3H, t, J = 7. 0 8Hz) , 4. 2 

4 (2H. Q, J = 7. 08Hz) , 4. 74 (2H, 10 
s) , 5. 2 9 (2H. s) , 7. 13 (IH. d, J 

= 0. 98Hz) , 7. 2 8-7. 40 (5H, m) 
I R VkBr cm"^ 

1 7 6 0, 1 7 4 0. 1 4 8 0, 1 240, 1 1 0 0 
Wi ^ 1 2 6. 5-1 2 8. Ot: 

[0 0 8 8] mmm2 8) 

4- (4-!;aa^>z^)l^t) - 2-xh^'yt})V:^^ 
r:;V;<^;U-8-^^;K^^7 [1. 5-d3 (1, 
2. 4) m7i^>-l (2H) -ty (a) t4- 

;^^;i^:t^->-8-^^;i/-f ^^yy (1. 5-d) 

CI, 2, 4] myy> (b) 

ll»«5T»fc^b^«f*, *JSW2 7tra«tCbfc. # 

iR* (a) 34. 0% (b) 20. 6% 

(a) 

^H-NMR (CDC Is ) 

(5:1. 30 (3H, t. J = 7. 08Hz), 2. 5 

5 (3H. s) , 4. 27 (2H. q, J = 7. 08H ^ 
z) , 4. 4 5 (2H, s) , 4. 6 7 (2H, s) , 

7. 28 (2H. d. J = 8. 55Hz), 7. 39 
(2H. d, J = 8. 30Hz), 7. 53 (IH, 
s) 

IRvkBr cm-^ 

1 7 4 0. 1 6 2 0, 1 5 0 0, 1 4 8 0, 1 3 8 0, 
1 3 6 0, 1 2 2 0. 1 1 6 0, 1 1 0 0, 1 0 3 0 

m ^ 1 18. 0-1 19. ot: 

(b) 

»H-NMR (CDC Is ) 40 
(5:1. 26 (3H, t, J = 7. 08Hz), 2. 4 
9 (3H, s) , 4. 29 (2H, q, J = 7. 08H 
z) . 4. 44 (2H, s) , 5. 11 (2H, s) , 
7. 2 9 - 7. 4 0 (2 H, m) . 7. 5 3 (IH, 
s) 

I R VkBf cm"^ 

1 7 4 0, 1 6 2 0, 1 5 0 0, 1 4 8 0, 1 3 8 0, 
1 2 3 0, 1 08 0, 1 0 3 0, 1 0 2 0 
Bl 1 3 9. 0- 1 4 6. Ot 

[0 0 8 9] 2 9 ) ,y SughrutfSlc 



5(? 



4- (4-!;aa^>i^JVXJVy^x)V) -i-bFn 
^vbfPD (1. 2-d] [1, 2. 4] myv> 
*J60ti3T#e>n&4- (4-i7DD^>i;;i/5':i-) - 

1-bFD+vfcfDO CI. 2-d] CI. 2, 4) h 
UTv> (0. 3 g, Immo 1) (D>^i7Dn;<3^> 
(2 0ml) mmz. ^k?&T^CT8 0%m-^7^D3fi^ 
B»K (0. 2 5g, 1. 2mmo 1) SaSJDUfc. # 

&nfc?sat&*»TicT2«f[ffl»«itm fiafPi^K* 
ffitt^«iau;t, x9 j-mm:m&\y%^tikMEi 

SflJfgS ('^>±f>/^=^1f» (0. 
2 g, 6 5. 6%) 
iH-NMR (CDC Is ) 

5:4. 61 (2H, d, J = 5. 37Hz), 6. 3 
7-6. 41 (IH, m), 6. 98-7. 35 (6 
H, m) , 7. 3 6 (IH, s) 
IRvkBi cm-' 

34 0 0, 3 2 0 0, 1 6 1 0, 1 5 1 0, 1 4 8 5. 
1 4 0 0, 1 1 2 5, 1 0 9 0, 1 0 6 5 
H ^ 1 3 8. 0-1 4 0. or 

%ws\2^tnmzhx%imz o*>&5 9oft'&i»* 

[0 0 9 0] CI^J£C^3 0] 

4- {4-7)VtU^>i^)V7.Ji^74XM -1-hH 
p:^5/lfPP CI. 2-d3 (1, 2. 43 myi^> 

3 5. 4% 
'H-NMR (CDC Is ) 
(5:4. 6 1 (2H, d, J = 5. 

7- 6. 4 1 (1 H. m) , 6. 
H, m) , 7. 2 8-7. 3 9 (2H, m) 

(IH, b r s) 
IRvkBi cm"^ 

34 5 0. 3 0 8 0, 1 6 1 0. 1 5 1 0. 1 3 9 5, 

1 2 2 0, 1 1 6 0, 1 1 3 0, 1 0 6 0 
m 1 5 5. 5- 1 5 7. or 

[0 0 9 1] im&msi) 

5- (4-^PP^>v;i/X;l/7^rjI/) -8-b:HP 
^y-i^^Vil, 2-d3 CI, 2. 43 myv> 

8 4. 9% 

'H-NMR (CDC Is /CDs OD=5/l) 
(5:4. 68 (2H, d, J = 2. 93Hz), 7. 2 
4-7. 3 5 (6H, m) 
IRvkBr cm-' 

34 5 0. 1 6 1 5, 1 5 2 0. 1 4 8 5, 1 3 8 0, 
1 1 3 0. 1 1 0 0, 1 0 6 5. 1 0 0 0 
m ^ 1 7 7. 5-1 7 9. or 
[0 0 9 2] C**S«!I3 23 

8- b:HP=^->-5- (3-7xr:;i/:/Pbr;i/X;i/7>f 
-■Ji3 Cl. 2. 43 h')7i> 



3 7Hz) , 6. 3 
9 8-7. 11 (4 
9. 6 1 
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89. 4% 
»H-NMR (CDC Is ) 

<5 : 2. 1 1 - 2. 2 8 (2H. m) , 2. 8 2 (2 
H, t, J = 7. 32Hz). 3. 3 0-3. 5 2 (2 
H, m), 7. 15-7. 30 (5H. m). 7. 43 
(2H, d. J = 7. 33Hz) 

1 R VkBf cm"' 

2 8 0 0, 1 6 3 0, 1 5 3 0, 1 5 0 0, 1 4 5 0. 
1 40 0. 1 07 0. 1 0 1 0 

a ^ 161. 0-166. Ot: 
[0 0 9 3] C^i»3 3] 

4- (4-^Da^>i?;i/x;i/7^n;i/) -i-bHP 
^y-8->^^;K^j^\/ [1. 5-d) [1, 2, 
43 m7i^> 

6 7. 8% 
^H-NMR (CDC Is ) 

6:2. 5 1 (3H, s) . 4. 7 9 (2H, dd, J 
= 17. 13Hz, 12. 69Hz) 7. 34 (2H. 
d, J = 8. 30Hz), 7. 42 (2H. d, J = 
8. 3 OHz) . 7. 7 9 (IH, s) 
IRviBr cm'^ 

3 4 0 0. 3 1 0 0. 2 9 1 0. 2 8 5 0. 1 6 1 0. 
1 5 6 5, 1 4 9 0. 1 4 0 5, 1 3 2 0. 1 0 9 0, 
1 06 0, 1 0 1 5. 94 5 

m 1 6 8. 0-1 7 0, ot: 

CO 0 9 4] mmms^-} 

l-hHD^y-8-;?<5";V-4- (3-7x:njI.yD 
\^)V7.)i<y^:=^M -(^^V U. 5-d] CI, 2, 
43 hU7>?> 
W 2 8. 2% 
^H-NMR (CDC Is ) 

6 : 2. 1 1 -2. 2 9 (2 H, m) , 2. 6 2 (3 
H. s). 2. 80-2. 85 (2H, m). 3. 30 
-3. 5 3 (2H, m) , 7. 17-7. 3 1 (4H. 
m) , 7. 52 (IH. s) . 7. 58 (IH. s) 
I R VkBr cm"* 

3 1 0 0, 1 6 0 0, 1 5 7 0, 1 4 6 0, 1 3 5 0, 
1 3 2 0, 1 2 6 0, 1 0 6 0. 9 5 0 

m ^ 1 7 0. 0- 1 7 2. or 

[0 0 9 5] C^«3 53 

8- (4-^nP^>i^JI/:t^-» -5 - 
^>'J)17.)\^7^=^M ^^^r^/ tl. 2-d3 [1, 
2. 43 h^)7z^> 



78. 0% 
^H-NMR (CDC l3 ) 
(5:4. 6 3 (2H, s) . 5. 7 3 (2H. s) 
7. 1 5-7. 35(1 OH, m) 
I R V k B r cm'* 



(27) «FlB¥8-2 0 8 6 5 4 
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1 0 9 0, 1 0 7 0. 1 0 1 0 
M ^ 1 6 1. 0-1 62. Ot: 

[0 0 9 6] mmmse} 

1- (4-ifaa^>i»vt^z^) -4- (4-jypp 
^>z/)V7s)Vy>(:=,)V) tfnp Ci. 2-d3 [l. 
2. 43 h^J7i^> 
fm 7 2. 0% 
'H-NMR (CDC la ) 

(5:5. 37 (2H, d, J = 4. 56Hz) , 5. 6 
10 4 (2H, s) . 6. 34 (2H, d d. J = 3. 9 
0. 2. 93Hz), 6. 99 (2H, d, J = 3. 9 
OHz), 7. 05 (2H, d, J = 8. 55Hz), 
7. 19 (2H, d, J = 8. 5 4Hz) . 7. 2 8 
(2H, d, J =8. 5 4Hz) , 7. 2 9 (2H, 
d. J = 8. 55Hz) 
I R viBr cm'^ 

1 6 0 0. 1 4 9 0. 1 0 8 0, 1 0 9 0, 1 0 1 0 
m ^ 1 3 8. 0- 1 3 9. Ot: 
[0 0 9 7] (^JBW3 73 
20 8- (4-^^)V^yi^)V:i'^zy) -5- (4-;f^^)V 
^>z;)l7s)l7^=^)V) ^^yy 11, (1. 
2, 43 hU7>^> 
IR* 7 0. 0% 
'H-NMR (CDC Is ) 

(5:2. 3 0 (2H, s) . 2. 3 3 (3H, s) , 
4, 64 (2H, d, J=0. 97Hz). 5. 70 
(2H, s) . 7. 0 8-7. 17 (9H. m) , 7. 
32 (IH, d. J=0. 97Hz) 
I R VkBi cm"' 
30 2 9 0 0. 1 6 0 0. 1 5 2 0. 1 4 80. 1 4 6 0. 

1 2 8 0, 1 0 8 0 

Wi ^ 1 1 9. 0-1 2 6. Ot: 

[0 0 9 8] mmM3s:\ 

8- (4-^vyphr;u^>s^;p:f4^-» -5- (4- 

^'J'fu\£)l^>zy)V7.)Vy^:z)V) [1. 2 

-d3 CI. 2, 43 h'J7v> 
IR$ 9 3. 0% 
'H-NMR (CDC Is ) 

a : 1. 1 7 - 1. 2 4 (1 2H, m) , 2. 8 1 - 
40 2. 9 4 (2H, m) , 4. 65 (2H, s) , 5. 7 

2 (2H, s). 7. 17-7. 31 (10 H. m) 
IRvkBf cm-* 

2 9 5 0. 1 6 0 0. 1 5 2 0. 1 4 9 0. 1 4 6 0, 
1420. 1260. 1060 
MS (EI) 
4 4 8 (MM 

[0 0 9 9] mmm39) 

8 - (4 - t e r t -:f^)l^>-J)V:t^i^) - 5 - 
(4 - t e r t -^^)V^>z^)VX)ly ^ :::^M 



3 4 3 0. 1 5 9 5. 1 4 8 5. \UiU^W ^^^ruM^oMl^^^ 
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W 36. 5% 
^H-NMR (CDC Is ) 

(5:1. 2 8 {9H, d, J = 3. 1 7Hz) . 1. 3 

0 (9H. d. J = 3. 17H2). 4. 65 (2H. 
s) . 5. 7 3 (2H, s) , 7. 18-7. 2 7 (5 
H. m) , 7. 3 1-7. 3 8 (5H. m) 

IRvk8r cm-* 

2 9 5 0, 1 6 0 0, 1 4 6 0, 1 3 6 0. 1 2 6 0, 

1 1 0 0, 1 0 5 0 

Wi 1 6 6. 0-1 6 8. ox: 10 

[0 10 0] aifiW4 0] 

8- (3-^un^>i^)Vt^i^) -5- (3-^pa 
^>>^;i-x;i/7^n;i/) CI. 2-d3 [i. 
2, 4) m7>^> 

W 4 6. 0% 

^H-NMR (CDC Is ) 

6:4, 66 (2H, t, J = 13. 43Hz), 5. 
68 (2H, t. J = 13. 43Hz). 7. 03- 

7. 2 9 (1 OH. m) 

IRvkflf cm-^ 20 

3 0 0 0, 1 6 0 0. 1 4 8 0. 1 4 3 0. 1 2 2 0. 
1090 

M ^ 1 1 0, 0-1 1 2. ot: 

CO 10 1] [^J6«^4 1) 

8- (4'i^7y^>i>JVt^>^) - 5- (4-->7y 
^>z^)V7.)Vy^-M -i^i^V n. 2-6^ [1, 
2, 4] m7x> 
iR* 8 2. 0% 
»H-NMR (CDC l3 ) 

(5:4. 89 (2H, dd , J = 1 2. 4 5. 2 4. ^ 
90Hz), 5. 86 (2H, s). 7. 37 (3H. 
d. J = 7. 08Hz). 7. 50 (2H. d. J = 

8. 06Hz) . 7. 81-7. 84 (5H. m) 
I R VkBr cm-* 

3 4 3 0. 2 2 2 0, 1 6 0 0. 1 5 0 0. 1 4 6 0. 
14 2 0 

m ^ 1 7 9. 0-1 8 0. ot: 

[0 10 2] mmm4 2') 

8- (4-hUy)V:tn^>P)lt^zy) -5- (4- 

(1. 2-d] [1. 2. 4] V^)7'Jy 
iR$ 8 5. 0% 
*H-NMR (CDC Is ) 

<5 : 4. 7 1 (2H. s) . 5. 8 4 (2H. s) , 
7. 24 (2H. d. J = 7. 56Hz), 7. 32 
(2H, d, J = 8. 0 6Hz) , 7. 3 8 (1 H. 
s) , 7. 4 5 (2H. d, J = 8, 0 6Hz) . 7. 
5 8-7. 6 3 (4H. m) 
I R VkBr cm"* 

3 4 3 0. 1 6 0 0. 1 4 2 0. V^MecJb? Aflhru.«Jio 
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1 1 2 0. 1 0 7 0, 1 0 2 0 
m & 1 1 6. 0-1 1 7. ot 
[0 10 3] [IIJS0II4 3] 

8- (4-y:x.Z.)V^yvm^^y) -5- (4-7x 
z.)VK>'J)\^7s)Vy^:i.)V)^B,^'Jl\, 2-d3 
[1. 2. 43 m7v> 
iR* 7 8. 2% 
*H-NMR (CDC la ) 

(5 : 4. 7 2 (2H, s) , 5. 8 0 (2H, s) . 
7. 2 2-7. 64 (2 0H, m) 
IRvkBf cm"* 

1 6 0 0, 1 4 9 0, 1 46 5, 1 4 1 0, 1 2 6 5, 
1 0 9 0, 1 0 6 5 

in Ms 1 0 6. 0- 1 0 7. Ot: 
[0 10-4] mm44^ 

8 - 7x^^;i/:t^y- 5 - 7x^^;i/x;i/7>r 

(1. 2-d3 CI. 2. 4] V^}T^J> 
W 8 4. 

*H-NMR (CDC Is ) 

(5:3. 13 (2H. t. J = 7. 0 8Hz) , 3. 1 
8-3. 32 (2H. m), 3. 56-3. 85 (2 
H. m) , 4. 76 (2H, t. J = 7. 08Hz) , 

6. 96 (IH, d, J = 0. 73Hz), 7. 09- 

7. 3 6 (1 IH, m) 
I R VkBf cm-* 

3 0 2 5. 2 9 2 5. 1 5 8 5, 1 4 9 0, 1 4 5 5, 
1 3 5 0, 1 2 6 5, 1 1 4 5. 1 1 9 5. 1 0 9 0. 
10 6 0 

m 1^ 84. 0-8 5, ot: 

[0 10 5] SU6«!I4 5] 

8- (3-7xr:>ipyDlf;P:t^-» -5- (3-7x 
zL)],^u\i)V7.)Vy^-)V) CI. 2-d3 

CI, 2. 4) V^)7V> 
iR¥ 8 4. 9% 
*H-NMR (CDC Is ) 

6:2. 19-2. 3 0 (4H. m) . 2. 7 0 (2 
H. t. J = 7. 57Hz) . 2. 84 (2H, t. J 
= 7. 57Hz), 3. 30-3. 41 (IH. m), 
3. 4 4 - 3, 5 5 (1 H, m) , 4. 5 6 (2H, 
t. J = 7. 3 2Hz) , 7. 14-7. 3 8 (12 
H. m) 

I R VkBr cm-* 

3 0 7 5. 2 9 2 5, 1 6 0 0, 1 4 9 0. 1 4 6 0. 
1 4 5 0, 1 2 6 0. 1 08 0, 9 2 0 
Wk M. 8 2. 5-8 4. Ot: 

[0 10 6] mmm^^ 

8-xh^i/-5-x^;i.x;i^7>r:n;K$5^y Cl. 
2-d3 Cl. 2, 4) m7S^> 
9 2. 0 % 

I, 
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(5:1. 45 (3H, t. J = 7. 33Hz), 1. 5 

2 (3H, t, J = 7. 32Hz). 3. 47 (2H. 
q, J = 7. 33Hz), 4. 60 (2H, q. J = 
7. 3 2Hz) . 7. 24 (IH, s) . 7. 3 1 (1 
H. s) 

I R VkBr cm'^ 

3 1 0 0. 2 9 7 5. 2 9 2 5. 1 6 0 0. 1 5 0 0. 

1 46 0. 1 380. 1 2 7 0. 1 08 0 
St ^ 79. 0-81. 5t: 

[0 10 7] mmm47) 

[1. 2-d3 [1. 2. 4] m7y> 
iR$ 7 0. 0% 
»H-NMR (CDC Is ) 

6:0. 9 8 (3H. t. J = 7. 3 3Hz) . 1. 1 
5 (3H, t, J = 7. 33Hz), 1. 84-2. 0 

2 (4H. m) , 3. 2 9 - 3. 5 5 (2 H. m) , 
4. 5 2 (2H, t, J = 7. 3 3Hz) , 7. 2 0 

(IH, s) , 7. 3 1 (IH, s) 
I R VkBr cm"^ 

3 1 0 0, 2 9 5 0. 1 6 0 0. 1 4 9 0. 1 4 6 0. 
1 38 0. 1 3 50. 1 2 60. 1 1 50. 1 08 0 
Bl ^ 73. 5-74. 5t: 

[0 10 8] mmm4s) 

8-:/h^'y-5-^^)V7sJVy^=:)V^^yV CI. 
2-d3 [1. 2. 43 h^JTi^y 

90. 7% 
^H-NMR (CDC Is ) 

a : 0. 9 6 (3H. t. J = 7. 3 2Hz) . 0. 9 
8 (3H. t, J = 7. 32Hz), 1. 32-1. 6 
1 (4H. m) , 1. 8 2 - 1. 9 3 (4 H. m) , 
3. 3 2 - 3. 5 6 (2H, m) , 4. 5 5 (2H. 
t, J = 7. 3 2Hz) , 7. 2 1 (IH. s) . 7. 
30 (IH. s) 

1 R Vmci cm"^ 

2 9 5 0, 2 8 6 0, 1 6 0 0. 1 4 6 0. 1 3 8 0. 

1 260. 1 0 80. 1 060 
MS (EI) 

2 9 6 (MM 

[0 10 9] mmm49) 
'J [1. 2-d3 [1. 2. 43 Y^yjyy 

IR$ 9 3. 0 96 
»H-NMR (CDC Is ) 

6:0. 88-0. 94 (6H, m). 1. 32-1. 
5 5 (8H. m) . 1. 7 9- 1. 9 9 (4H, m) . 
3. 3 1-3. 55 (2H. m) . 4. 54 (2H, 
t, J = 7. 0 8Hz) , 7. 2 0 (IH. s) , 7. 

3 2 (IH. s) 

I R V 8 • C I C m ^ Patent provided by Suflhrui 



56 



2 9 5 0. 2 8 5 0. 1 7 1 0, 1 5 9 0, 1 4 6 0, 
1 3 5 0, 1 2 6 0. 1 1 4 0. 1 0 9 0. 1 0 6 0 
MS (EI) 

3 2 4 (MM 
[0 110] C^Jfi*ll5 03 

8 5 -A:^->;]/X;l^7^Zi;K^^ 

7 [1. 2-d3 CI, 2, 4) m7>^> 

9 5. 2% 
^H-NMR (CDC Is ) 
10 (5:0. 7 2 - 0. 8 9 (6H. m) . 1. 3 2-1. 

5 1 (1 2 H. m) . 1. 8 3 - 1. 9 1 (4 H, 
m) , 3. 3 1-3. 5 5 (2H. m) , 4. 5 4 (2 
H. t. J = 7. 3 2Hz) . 7. 2 0 (IH. s) . 
7. 30 (IH. s) 

1 R VHiCi cm^^ 

2 9 5 0, 2 9 2 5, 2 8 5 0, 1 7 1 0, 1 5 9 0. 
1 4 6 0. 1 3 8 0. 1 2 60. 1 0 9 0. 1 0 6 0 
MS (EI) 

3 5 2 (MM 

20 [0 111] iimm^ 13 

8- (<Z-^uu^u\LM ^^-y-h- (3-^PP 
rfuMM x;P7>fr:;M^j^^y Cl. 2-d3 (1, 
2. 43 h'J7i^> 

6 5. 2% 
»H-NMR (CDC Is ) 

6:2. 31-2. 49 (4H. m), 3. 53-3. 

6 5 (4H, m) . 3. 7 3 (2H, t. J = 5. 6 2 
Hz) , 4. 7 4 (2H, t, J = 6. 8 4Hz) . 
7. 20 (IH. s) . 7. 32 (IH. s) 

30 I R vmci cm-* 

1 6 0 0. 1 4 8 0, 1 4 6 0. 1 2 7 0. 1 1 0 0. 
10 8 0 

gfi 5 6. 0-5 7. 5t: 

[0 112] imm^2^ 

;i.:}^x;i/p<5";i/X;i/7^x;K^yy CI. 2-d3 

Cl. 2. 43 m7v> 
W 6 2. \% 
^H-NMR (CDC Is ) 
^ (5:1. 19 (3H. t. J = 7. 08Hz), 1. 2 

0 (3H. t. J = 7. 08Hz). 4. 16 (4H. 
q, J = 7. 08Hz). 4. 38 (2H, dd. J = 
3 1. 7 4. 3 1. 7 4 H z) . 5. 2 5 (2 H. 
s) . 7. 16 (IH. s) . 7. 2 8 ( 1 H. s) 

1 R vnici cm"* 

1 7 4 0, 1 6 0 0. 1 4 7 0. 1 3 0 0, 1 2 2 0. 
1 1 0 0. 1 0 2 0 
MS (EI) 
3 11 (M* - 1 ) 

i^^ion, 
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1- {A-^UU^yi/)V^^i/) -4- (4-^PP 

iR* 9 3. 3 36 
^H-NMR (CDC l3 ) 

a : 2. 4 2 (3H, s) , 4. 4 3 (2H. s) . 
5. 54 (2H, s) , 7. 10 (2H, d, J=8. 
3 1Hz). 7. 2 6-7. 3 9 (6H, m) , 7. 5 
7 (IH, s) 

I R VkBf cm-^ 10 
1 6 2 0. 1 5 0 0, 1 4 8 0. 1 4 1 0. 1 3 00. 
1 2 2 0. 1 0 80, 1 0 2 0, 9 8 0 

m 1^ 1 3 8. 0-1 40. or 
[0 114] mmm^^ 

2- {A'-!;uuKy^j)V) -4- {A-i;uu^WJ 

CI, 2, 4) m7i^>-l (2H) 
IR* 9 4. 2% 
*H-NMR (CDC Is ) 

(5:2. 50 (3H, s) , 4. 63 (2H, d, J= ^ 
3. 9 OHz) . 5. 1 8 (2H, s) . 7. 0 4 (2 
H, d. J = 6. 35Hz). 7. 2 7-7. 3 8 (7 
H. m) 

I R V k 8 r c m" ^ 

1 7 8 0, 1 6 1 0, 1 5 4 0. 1 5 0 0, 1 3 6 0, 
1 1 4 0. 1 1 00, 1 0 2 0 
St ^ 8 3. 0-8 6. Ot: 

[0 115] mmm^b') 

1 -X v^y- 4 -x'i')V7.)Vy>(:z)v- 8 -^5^;k 

^y^Cl. 5-d] Cl, 2. 4] m7>^> 59 

9 2. 5 % 
^H-NMR (CDC Is ) 

d : 1. 48 (3H, t, J = 7. 3 2Hz) , 1. 4 
9 (3H. t. J = 7. 57Hz) , 2. 58 (3H, 
s) . 3. 47 (2H. Q, J = 7. 57Hz). 4. 
45 (2H. q, J = 7. 33Hz), 7. 61 (1 
H, s) . 

1 R y k B f c m" ^ 

3 0 0 0. 2 9 5 0. 1 6 1 0. 1 5 0 0, 1 3 8 0, 
132 0. 120 0, 1080 40 
m ^ 7 9. 0-8 0. 5*0 

[0 116] mm\5 6) 

2 -X^)V- 4 -X^)VX)Vy^=i)U- 8 ^ 

y^/ n, 5-d) [1, 2. 4] my-:^>-i (2 

H) -:j'> 
iR$ 9 1. 5% 
^H-NMR (CDC Is ) 

a : 1. 3 6 (3H. t, J = 7. 3 2Hz) . 1. 4 
1 (3H. t, J = 7. 32Hz), 2. 58 (3H, 
s). 3. 37 (2H, q. J = Tp,,,^, g^JJ,?^ 



0 8 6 54 

59 

93 (2H, q, J = 7. 32Hz). 7. 51 (1 

H. s) 

I R VHici cm"* 

3 0 0 0. 2 9 5 0. 1 6 1 0, 1 5 50. 1 4 50. 
138 0, 135 0. 125 0, 1080. 1050 

[0 117] (Mmmbi) 

5- (4-!;ua^>z^)]^7.)\^7>c:=^M -8-xh» 
yf3)V^-)V:^9)V:t^y^^f^V 2-d) 
[1. 2. 4] h^)7z^> 
6 2. 1% 
^H-NMR (CDC Is ) 

6:1. 2 8 (3H, t, J = 7. 0 8Hz) , 4. 2 
5 (2H, g, J = 7. 08Hz) , 4. 63 (2H. 
s) , 5. 3 0 (2H. s) , 7. 2 1-7. 44 (6 

H. m) 

I R VkBf cm*^ 

1 7 6 0. 1 7 4 0. 1 6 0 0, 1 4 9 0. 1 2 4 0, 

1 1 00. 1 0 8 0 

m M 1 54. 0- 1 5 6. or 

[0 118] mmmss) 

4- (4-^np^>v;i/7;i^7^r.;i/) -i - (xh 

[1. 5-d] Cl. 2. 4] h^)7i^> 
9 3. 0 % 
iR-NMR (CDC Is ) 

6:1. 19 (3H. t, J = 7. 08Hz). 2. 4 

2 (3H. s) , 4. 15 (2H, q, J = 7. 08H 
z) , 4. 4 8 (1 H, d. J = 2 3. 2 0 Hz) , 
4. 53 (IH. d. J = 23. 19Hz), 7. 11 
-7. 3 0 (4H, m) . 7. 5 5 (IH, s) 

I R V k B r cm** 

1 7 5 0. 1 6 1 0, 1 5 0 0, 1 3 8 0, 1 2 3 0, 

1 1 0 0, 1 0 8 0. 1 0 2 0 

it ^ 1 6 3. 0-1 6 7. or 

[0 119] mmm^9') 

2-xh^z/:f:)V^x)V:/^^A-4- (4-jypp^> 
y)V7.)Vy^xM -8-:/^^)V^^ifV 5- 
d3 Cl, 2. 4] m7-:^>-l (2H) -t> 

9 1. 0% 
*H-NMR (CDC Is ) 

6:1, 31 (3H. t. J = 7. 08Hz). 2. 5 
7 (3H. s) , 4. 29 (2H, q, J = 7. 08H 
z) , 4. 6 9 (2H. s) . 4. 7 4 (2H. s) . 
7. 2 6 - 7. 3 3 (4H, m) . 7. 5 3 (IH, 

I R VkBr cm'* 

1 7 4 0. 1 6 2 0, 1 5 0 0. 1 4 8 0, 1 3 8 0, 
1 36 0, 1 2 2 0, 1 1 6 0. 1 1 0 0. 1 0 3 0 

m ^ 1 1 8. 0-1 1 9. or 

I, PLLC - http://www.8ughrue.com 
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ABN 
ACD 
ADA 
ADU 
AED 



F I 



(72)56w« mm ^ 
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